Texture and sensory changes of a fresh ewe's cheese packed under different modified atmospheres by Del Caro, Alessandra et al.
 


















Del Caro, Alessandra; Sanguinetti, Anna Maria; Madrau, Monica Assunta; 
Murittu, Gavino; Santoru, Angela; Piga, Antonio <1965- > (2009) 
Texture and sensory changes of a fresh ewe's cheese packed under 
different modified atmospheres. Italian Journal of Food Science (Special 






THE IT ALIAN SC:IENTIFIC GROUP 
OF FOOD PACKAGING 
DSAeDIMP 
UNIVERSITY OF NAPLES 
"FEDERICO II'' 
NA TIONAL RESEARCH COUNCIL 
SHELF UFE INTERNATIONAL MEETING 
SLIM 2008 
Shelf-life International Meeting 
Ischia, lune 25-27th 2008 
Edited by 






This Special Issue of the Italian Jourm;ll of Food Science collects the presentations 
given at the "SLlM 2008, Shelf Life International Meeting" organized by GSICA, Na-
tional Research Council - IMCS, University of Naples - DSA and DIMp, held at Ischia 
on June 25-27th 2008. 
These papers were reviewed by the Scientific Committee of the congress before their 
presentation but they did not undergo the conventional reviewing system of the Italian 
Journal of Food Science. 
Chiriotti Editori S.A.S. - Pinerolo -Italy 
J diritti di riproduzione, anche parziale, del testo sono strettamente riservati per tutti 
i Paesi. 
© Copyright 2009 
ISSN 1120-1770 
ITALIAN JOURNAL OF FOOD SCIENCE 
(RIVISTA ITALIANA DI SCIENZA DEGLI ALIMENTI) 
Property of the University of Perugia 
Officiai Joumai of the ltalian Society of Food Science and TechnoIogy 
Società Italiana di Scienze e Tecnologie Alimentari (S.I.S.T.Al) 
Initially supported in part by the ltalian Research Counci1 (CNR) - Rome - ItaIy 
Recognised as a "Joumal of High Cultural Level" 
by the Ministry of Cultural Heritage - Rome - Italy 
Editor-in-Chief: 
Paolo Fantozzi 
Dipartimento di Scienze Economico-Estimative e degli Alimenti, Università di Perugia, 
S. Costanzo, 1-06126 Perugia, Italy 
Tei. +390755857910 - Telex 662078 UNlPG - Telefax +39 0755857939-5852067 
E-mail: paolofan@unipg.it 
Scientific Editor: 
S. Mary F. Traynor, F.S.E., Ph.D. 
Dipartimento di Scienze Economico-Estimative e degli Alimenti, Università di Perugia, 
S. Costanzo, 1-06126 Perugia, Italy 




Chiriotti Editori s.a.s., Viale Rimembranza,60, 1-10064 Pinerolo, Italy 
Tei. +39 0121393127 - Telefax +39 0121794480 
E-mail: info@chiriottieditori.it - URL: www.chiriottieditori.it 
Aim: The Italian Journal of Food Science is an intemational joumal publishing origina], basic 
and applied papers, reviews, short communications, surveys and opinions in food science 
(chemistry, analysis, microbiology), food technology (engineering, processing) and related 
areas (nutrition, safety, toxicity, physiology, dietetics, economics, etc.). Upon request and 
free of charge, announcements of congresses, presentations of research institutes, books 
and proceedings may also be published in a special"News" section. 
Review Policy: 
The Advisory Board with the Editor-in-Chief will seled submitted manuscripts in 
relationship to their innovative and originaI content. Referees will be seleded from 
the Advisory Board and/or qualified Italian or foreign scientists. Acceptance of a paper 
rests with the referees. 
Frequency: Quarter1y - One volume in four issues. Guide for Authors is published in each 
number and annual indices are published in number 4 of each volume. 
Impact Factor: 0.518 published in the 2007 Journal of Citation Reports, Institute for Scientific 
Information 
Subscription Rate: 2009: Volume XXI PDF version € 40.00 
Ordinary € 150.00 
Supporting € 1,000.00 
IJFS is abstracted/indexed in: Chemical Abstracts Service (USA); Foods Ad1ibra PubI. (USA); 
Gialine - Ensia (F); Institut Information Sci. Acad. Sciences (Russia); Institute for 
Scientific Information; CurrentContents®/AB&ES; SciSearch® (USA-GB); Int. Food 
Information Service - IFIS (D); Int. Food Information Service - IFIS (UK); EBSCO 
Publishing; Index Copemicus Joumal Master List (PL). 
IJFS has a page charge of € 20.00 up to 5 pages; extra pages are € 30.00. 
Reprints (100) will be sent free of charge. 
III 
TEXTURE AND SENSORY CHANGES OF A 
FRESH EWE'S CHEESE PACKED UNDER 
DIFFERENT MODIFIED ATMOSPHERES 
A. DEL CARDI, A.M. SANGillNETTF, M.MADRAUI, 
G. MURITTU2, A. SANTORU2 and A. PIGAI 
l Dipartimento di Scienze Ambientali Agrarie e Biotecnologie 
Agro-Alimentari, Università degli Studi di Sassari, 
Sassari, I ta1y 
2F.lli Pinna Industria Casearia S.p.A., Thiesi (SS), Ita1y 
ABSTRACT 
Shelf-life extension of fresh ewe's milk cheese packaged with three different 
MAP conditions was studied. Fresh cheeses were stored in barrier trays, hermeti-
cally sealed with a barrier to gas and water film. The gas mixtures used were: 
20%C02/80%N2, 30%C02/70%N2 and 500/OC02/50o/ON2. Trays were stored at 4 
°C and inspected at 0,7, 14 and 21 days. Physical-chernical and rnicrobiological 
analyses (pH, colour, dry matter, a
w
• mesophilic micro-organisms, psychrotrops, 
total coliforrns, Escherichia coli, Salmonella, Staphilococcus aureus and Lis-
teria monocytogenes), gas composition inside the packaging (C02, 02 and N2), 
texture analysis (puncture test and Texture Pro file Analysis-TPA) and sensory 
evaluation (acceptability test by scoring for colour, flavour, taste and texture) 
were carried out. Samples packaged with 300/oC02/70% N2 and 500/OC02/50% N2 
had a shelf life of 21 days. Pathogens were not found during all the storage. 
Cheese stored with 30%C02/70%N2 reached the best acceptability score to the 
sensory evaluation. 
Key words: ewe's cheese; MAP; sensory analysis; shelf-life; texture. 
INTRODUCTION 
The increased consumer dernand for fresh foods has resulted in the need to 
extend their shelf-life. The shelf-life extension, however, can not be attained with 
the use of therrnal stabilisation and other techniques, such as product reformula-
tion or use of additives, that are often unsuccessful or not liked by consumers. 
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The main cause of product quality loss is caused by micro-organisms, which are 
preferably controlled by the use of modified atmosphere packaging (MAP), which 
allows to stop or slow down microbial growth and not alter the overall quality of 
the product (Elena Gonzales-Fandos et al., 2000; Frau et al., 1999; Olarte and 
Gonzales-Fandos, 2001). Fresh cheeses have a very short life because oftheir pH, 
near to neutrality, the high a
w 
and the low salt content. Usually, the shelf-life of 
fresh cheese is only 7 days (Di Marzo et al., 2006). There are few studies on the 
effect ofMAP on the evolution of sensory and texture characteristics during stor-
age of fresh cheeses (Fava et al., 1993; Piergiovanni et al., 1993; Maniar et al., 
1994). In fact, MAP can modify sensory and texture characteristics of the prod-
ucts during storage. In this research we examined a fresh ewe's cheese packaged 
under MAP with different gas mixtures to evaluate texture and sensory changes 
during storage. 
MATERIALS AND METHODS 
Fresh cheese was obtained by pasteurized ewe's milk, coagulated with calfliquid 
rennet and inoculated with probiotics. After 24 h of ripening it was packaged inside 
barrier to gas trays, containing 4 forrns and wrapped with a barrier to gas and water 
film. Three batches were prepared with the following gas mixtures: 20%C02/80%N2 (A), 30%C02 /70%N2 (B) and 50%C02 /500AlN2 (C), and stored at 4°C. The following 
analyses were carried out at 0,7,14 and 21 days: pH using a pHmeter Orion, modo 
710 / A; colour with a Minolta colorimeter CR-300; dry matter (%) in a vacuum oven 
at a temperature of 70°C and water activity (a
w
) using an electronic hygrometer 
(Rotronic, pbi International). Mesophilic micro-organisms, coliforms, Escherichia 
coli, Salmonella, Listeria monocytogenes, Staphylococcus aureus, yeasts and moulds, 
were determined using the following media: PCA, VRBA, Chromogenic EC X-Gluc 
agar, Vidas SLM, Vidas DUO, Baird-p'arker agar + RPF and PDA, respectively. Tex-
ture analyses were performed with a texturimeter TA.XT2i (Stable Micro Systems), 
equipped with a 6 mm cylindric probe (puncture test) and a 75 mm compression 
plate (TPA), respectively. The gas composition inside the trays was checked by a 
Dansensor gas analyser. Sensory evaluation was performed using an acceptability 
test, following the IDF standard 99B (1995), using a panel of eight judges from 
our laboratory. Judges used an hedonic scale from l to 7 (1= terrible; 7=excellent) 
to evaluate the following descriptors: colour, deformation, odour intensity, taste, 
aroma and consistency. 
AlI data were submitted to two-way analysis ofvariance (ANOVA) using the soft-
Table l. Values1 of the physical-chemical parameters of the three cheese samples 
Cheese pH dry matter (%) a 
w 
L a* b* Z 
A 5.64a* 40.67b 98.41 ns. 90.54a -2.07b 10.01a 65.51 n.s. 
8 5.55b 43.68a 98.33 90.33a -2.05b 10.37b 64.71 
C 5.67a 43.41 a 98.53 89.7gb -2.24a 10.55c 63.47 
1 Data are the mean of the values obtained during the storage periodo 
• Data followed by different letters, far each column, significantly differ by LSD Fisher, p $ 0,05. n.S. not significant 
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Table 2. Values1 of the TPA parameters of the three cheese samples 
Cheese Hardness Cohesivene Springiness Chewiness 
(g) ss (m m) (g. mm) 
A 758.39c* O,57 n.5. 6.64b 2824.65c 
B 874.36b 0,57 6.92a 3423.74b 
C 1065.31a 0,56 6. 83ab 3998.98a 
1 Data are the mean of the values obtained during the storage periodo 
• Data followed by different letters, for each column, significantly differ by LSD 
Rsher, p::; 0,05. n.s. not significant 
RESULTS AND CONCLUSIONS 
ware Statistica 6. O for 
Windows. where the 
factors were the three 
batches and the days 
of storage. Means. 
when required. were 
separated according 
to LSD Fisher test. sig-
nificance level P~0.05. 
Physical-chemical changes: the sample B showed the lowest pH value during 
storage. while the sample A had the highest dry matter. No difference was found 
for the a
w 
in the three samples. The yellowness index Z did not differ significantly 
among the three samples (Table 1). Microbiological analyses: pathogens were not 
found in any samples throughout the whole experiment. The other micro-organisms 
increased during storage but they remained below the limits reported in the Reg. 
EEC n. 2073 (2005) for fresh cheeses. Gas composition: it was observed a decrease 
of N2 °;6 and an increase of CO2 % for every sample and during storage. Texture 
analysis: hardness and chewiness values were higher in the sample C. during 
storage. while the cohesiveness remained constant in alI the samples analysed 
(Table 2). Puncture test data showed a decrease for alI the three samples during 
storage. but the B sample rupture force resulted significantly the highest (data not 
shown). Sensory analysis: a decrease in acceptability was observed during storage 
for alI tbe samples. The sample A was above the acceptability score at 14th day of 
sampling. corresponding to 4 in the hedonic scale used in our test. Samples B and 
C reached tbe same results at 21 th day of sampling. 
MAP packaging resulted successful in doubling tbe shelf life of this fresh cheese. 
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